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DETAILED ACTION 

Specification 

1 . The abstract of the disclosure is objected to because it begins with the phrase, "The 
present invention describes". Correction is required. See MPEP § 608.01(b). 



Claim Objections 

2. The claims appear to be a literal translation into English from a foreign document and are 
replete with grammatical and idiomatic errors. 



3. Claims 1, 3, 4, 6, 7, and 9 are objected to because of the following informalities: 

■ In claim 1 on line 3, it appears that "photos" should read, — photons -. 

■ In claim 3 on line 2, it appears that "operation amplifier" should read, 
— operational amplifier --. 

■ In claim 4 on line 1 , it appears that "operation amplifier" should read, 

operational amplifier 

■ In claim 4 on lines 3-4, "certain circuit inside" is unclear. 

■ In claim 4 on line 5, it appears that "area" should read, - are a --. 

■ In claim 6 on line 2, "that be" is unclear. 

■ In claim 7 on lines 1-2, it appears that "a sample and a hold circuit" should 
read, - a sample and hold circuit --. 
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■ In claim 7 on line 2, it appears that "operation amplifiers" should read, 
— operational amplifiers 

■ In claim 9 on lines 3 and 5, "while switch turning" is unclear. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claims 9 and 10 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claims contain subject matter which was not described in 
the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 

Regarding claim 9, line 5 recites "a bright voltage". This term appears once in the 
specification and is not defined. 

Claim 10 recites that the switch "includes a NMOS transistor ... the switch is a PMOS 
transistor ... and the switch is a CMOS transistor" (emphasis added). The specification does not 
explain how a single switch is all of these. For examination purposes, the claim will be treated 
as if it recites one of these types. 
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Claim 10 recites "a CMOS transistor". There is no accepted definition for this term, as 
a CMOS device comprises a number of transistors. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which Applicant regards as the 
invention. 

Claim 2 recites "a photodiode adapted for both N-sub and P~sub of CMOS process". 
This is unclear. 



Claim Rejections - 35 USC § 102 
8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 



9. Claims 1 ? 9 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by Bock 
(U.S. Patent Application Publication No. 2002/0033439). 
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Regarding claim 1, Bock discloses an integrated image detecting apparatus (see Figure 3) 
used in CMOS process (see paragraph 17), comprising: 

an optical detecting element (photodiode 60) is operated to detect an 
optical variation and convert photons into charge (see paragraph 20); 

an integrated circuit (the device is formed as a monolithic integrated 
circuit; see paragraph 17) is operated to convert charge produced by the optical 
detecting element into electronic signal that is a different type voltage (inherently 
performed by source-follower transistor M2; see paragraph 21); 

a correlated double sampling circuit connects to read the electronic signal 
of the integrated circuit output for canceling variation of the optical detecting 
element and of the integrated circuit (see paragraph 22); and 

an output circuit (readout circuit 52) performs the output signal of the 
correlated double sampling circuit and output a plurality of signals (70 and 72; see 
paragraph 22). 

Regarding claim 9, Bock discloses the different type voltage of the output signal for the 
integrated circuit further comprising: 

a reset voltage (RST) operated while switch turning on inside the 
integrated circuit (see paragraph 20); and 

a bright voltage (ROW) operated while switch turning off inside the 
integrated circuit (as shown in Figure 5, ROW is high when RST is low). 
Regarding claim 10, Bock discloses: 
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the switch includes a NMOS transistor turned on at high voltage and 
turned off at low voltage (see paragraph 20), or the switch is a PMOS transistor 
turned on at low voltage and turned off at high voltage, or the switch is a CMOS 
transistor turned on and turned off at both said high-low voltage. 



Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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12. Claims 1, 7, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mizuno (U.S. Patent Application Publication No. 2002/0190193) in view of Ikeda (U.S. Patent 
No. 6,111,606). 

Regarding claim 1, Mizuno discloses an integrated image detecting apparatus (see Figure 
6) used in CMOS process, comprising: 

an optical detecting element (photodiode PD) is operated to detect an 
optical variation and convert photons into charge (see paragraph 39); 

an integrated circuit (operational amplifier Aj is inherently an IC; see 
paragraph 41) is operated to convert charge produced by the optical detecting 
element into electronic signal that is a different type voltage (see paragraphs 43 
and 97); 

a correlated double sampling circuit (20) connects to read the electronic 
signal of the integrated circuit output for canceling variation of the optical 
detecting element and of the integrated circuit (see paragraphs 84-87); and 

an output circuit (sample and hold circuit 30) performs the output signal of 
the correlated double sampling circuit (see paragraph 88). 
Mizuno is silent with regard to outputting a plurality of signals. 

Ikeda discloses a signal processor for an imaging device (see Figure 9), wherein sample- 
and-hold circuit components 69 and 70 each output a signal. 

An advantage of outputting two signals is that a slower sample-and-hold circuit can be 
used, thereby reducing the need for more expensive high-speed components. For this reason, it 
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would have been obvious to one of ordinary skill in the art at the time the invention was made to 
have Mizuno' s system output a plurality of signals. 
Regarding claim 7, Ikeda discloses: 

the output circuit comprises a sample and a hold circuit (69 and 70; see 
column 11, lines 11-15) and a plurality of unit gain operation amplifiers 
(operational amplifiers 75 and 76 are used as buffers, which inherently have a 
gain of unity; see column 12, lines 30-31). 
Regarding claim 8, Ikeda discloses: 

the unit gain operation amplifier is a single stage amplifier (see Figure 9). 
Ikeda is silent with regard to the type of transistors that comprise the operational 
amplifier. 

Official Notice is taken that it was well known in the art at the time the invention was 
made to use NMOS and/or PMOS transistors in an operational amplifier. An advantage of doing 
so is that the resulting operational amplifier requires less power and produces lower noise. For 
this reason, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have Mizuno's system use NMOS or PMOS transistors in an operational amplifier. 

13. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mizuno in view of 
Ikeda and further in view of Wang (U.S. Patent No. 6,518,085). 

Claim 2 can be treated like claim 1 . However, Mizuno is silent with regard to the 
construction details of the photodiode. 

Wang discloses a CMOS imager, wherein: 
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the optical detecting element is a photodiode adapted for both N-sub and 
P-sub of CMOS process (see column 4, lines 33-39). 
As described in column 4, lines 33-39, an advantage of using such a photodiode is that it 
has a uniform spectral response. For this reason, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have Wang's system include a photodiode 
adapted for "both an N-sub and P-sub of CMOS process 55 . 

14. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mizuno in 
view of Ikeda and further in view of Iida (U.S. Patent Application Publication No. 
2003/0057372) and Sakamoto (U.S. Patent No. 4,672,453). 

Claim 3 can be treated like claim 1. Additionally, Mizuno discloses: 

the integrated circuit comprises an operational amplifier (Ai; see Figure 
6), a reference voltage (Vi np i), an electric charge storing device (capacitor Cfj), 
and a switch (SWn). 
Mizuno is silent with regard to including a CMOS inverter. 

Iida discloses an imaging device that includes the amplifier shown in Figure 8. CMOS 
inverters 36A and 36B — shown in detail in Figure 9 — are included after operational amplifier 
30 (see paragraph 99). 

As stated in paragraph 100, an advantage of including a CMOS inverter is that noise can 
be reduced. For this reason, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have Mizuno 5 s system include a CMOS inverter. 

Mizuno is also silent with regard to the switch being a CMOS switch. 
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Sakamoto discloses an image sensor with a CMOS switch connected to an amplifier. As 
stated in column 9, lines 59-61, an advantage of using a CMOS switch is that noise can be 
cancelled. For this reason, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have Mizuno's system include a CMOS switch. 
Regarding claim 4, Mizuno's device includes: 

the operational amplifier is a single stage amplifier (see Figure 6), and the 
reference voltage is an external voltage source or a bias provided by certain 
circuit inside (voltage V in pi inherently has a voltage source, which logically must 
be located either internally or externally), and the electric charge storing device is 
a capacitor (Cfi). 

Mizuno is silent with regard to the type of transistors that comprise the operational 
amplifier. 

Official Notice is taken that it was well known in the art at the time the invention was 
made to use NMOS and/or PMOS transistors in an operational amplifier. An advantage of doing 
so is that the resulting operational amplifier requires less power and produces lower noise. For 
this reason, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have Mizuno's system use NMOS or PMOS transistors in an operational amplifier. 

As described supra, Iida shows that the CMOS inverter includes NMOS and PMOS 
transistors. 

As described supra, Sakamoto discloses a CMOS switch. CMOS switches inherently 
include NMOS and PMOS transistors. 
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15. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mizuno in 
view of Ikeda and further in view of Sakamoto. 

Claim 5 can be treated like claim 1 . Additionally, Mizuno discloses (see Figure 6): 
the correlated double sampling circuit comprised an ac couple device 
(capacitor C22), a switch (SW 2 ), and a unit gain operational amplifier (buffer A2; 
see paragraphs 85-87). 
Mizuno is also silent with regard to the switch being a CMOS switch. 
Sakamoto discloses an image sensor with a CMOS switch connected to an amplifier. As stated 
in column 9, lines 59-61, an advantage of using a CMOS switch is that noise can be cancelled. 

For this reason, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have Mizuno's system include a CMOS switch. 
Regarding claim 6, Mizuno discloses: 

the ac couple device is a capacitor (C22), and the unit gain operation 
amplifier is a single stage amplifier (see Figure 6). 
Mizuno is silent with regard to the type of transistors that comprise the operational 
amplifier. 

Official Notice is taken that it was well known in the art at the time the invention was 
made to use NMOS and/or PMOS transistors in an operational amplifier. An advantage of doing 
so is that the resulting operational amplifier requires less power and produces lower noise. For 
this reason, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have Mizuno's system use NMOS or PMOS transistors in an operational amplifier. 
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Conclusion 



16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason Whipkey, whose telephone number is (571) 272-7321. The 
examiner can normally be reached Monday through Friday from 9:00 A.M. to 5:30 P.M. eastern 
daylight time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivek Srivastava, can be reached at (571) 272-7304. The fax phone number for the 
organization where this application is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JTW 

June 12, 2007 
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